Uncovering the Rab5-Independent Autophagic Trafficking of Influenza A Virus by Quantum-Dot-Based Single-Virus Tracking.
Autophagy is closely related to virus-induced disease and a comprehensive understanding of the autophagy-associated infection process of virus will be significant for developing more effective antiviral strategies. However, many critical issues and the underlying mechanism of autophagy in virus entry still need further investigation. Here, this study unveils the involvement of autophagy in influenza A virus entry. The quantum-dot-based single-virus tracking technique assists in real-time, prolonged, and multicolor visualization of the transport process of individual viruses and provides unambiguous dissection of the autophagic trafficking of viruses. These results reveal that roughly one-fifth of viruses are ferried into cells for infection by autophagic machineries, while the remaining are not. A comprehensive overview of the endocytic- and autophagic-trafficking process indicates two distinct trafficking pathway of viruses, either dependent on Rab5-positive endosomes or autophagosomes, with striking similarities. Expressing dominant-negative mutant of Rab5 suggests that the autophagic trafficking of viruses is independent on Rab5. The present study provides dynamic, precise, and mechanistic insights into the involvement of autophagy in virus entry, which contributes to a better understanding of the relationship between autophagy and virus entry. The quantum-dot-based single-virus tracking is proven to hold promise for autophagy-related fundamental research.